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Abstract
Antenna is an inseparable part in wireless technology to deliver information primarily in agriculture, because the
function of the antenna is to convert electrical signals into electromagnetic signals and radiate them and
otherwise the antenna can also function to receive electromagnetic signals and convert it into electrical signals.
In this research, the design and measurement of some basic antenna models applied to the computer network are
Quarter wave omni directional antenna, yagi antenna and helix antenna. Antenna is made based on linear and
circular polarization. Of the three antenna models are then measured to get the performance of the antenna.
From the measurements generated that include the measurement of radiation pattern, gain and bandwidth can be
known the type and model of the best antenna and optimal to be applied to computer networks, especially on
wireless technology at 2.4 GHz frequency and antenna planning is expected to provide additional knowledge for
students majoring in information technology.
1. Introduction
An antenna is a device used to send and receive electromagnetic waves. The antenna functions to
convert electrical signals into electromagnetic signals and radiate them and can also function to
receive electromagnetic signals and convert them into electrical signals [5].
Figure 1. Antenna as Sender and Receiver
Electromagnetic waves are have electrical and magnetic properties simultaneously. The
relationship of wavelength (λ), frequency (f) and speed (v) is as follows [5]:
(1)
Where:
λ  = Wavelength (m)
f   = Frequency (Hz)
v  = Speed (m/s)
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From this equation it can be seen that the wavelength depends on the speed of a medium. If
the medium is a vacuum, then [5]:
(2)
(3)
Where:
λ = Wavelength (m)
C = Speed of light (3x108 m/s)
f = Frequency (Hz)
The antenna bandwidth can be determined by the equation [5][6]:
BW = Bandwidth (Hz)
(4)
Where:
f1    = Lower Frequency = flsb (Hz)
f2    = Upper Frequency = fusb (Hz)
Gain (G) is measured by comparing the reception of a standard antenna to the receiving antenna's
reference power [3]. Measurements are made where the two antennas are in the same position The
measurement results can be calculated the gain antena (P1) to the λ ½ dipole antenna (P2) as a
reference antenna.
(dBm) (5)
2. Basic structure
2.1. Quarter wave omni directional antenna
Omnidirectional antennas transmit and receive signals from all directions with the same power.
[6] To produce a wide area coverage, the omnidirectional antenna gain must focus its power
horizontally, ignoring the beam pattern up and down. So the advantage of this type of antenna is that it
can serve more users and is usually used for widening user positions.
2.2. Yagi antenna
This antenna is a type of unidirectional antenna that is widely used in amateur radio
communication, and as a television receiving antenna, because of its excellent work ability and its
tolerance to variations and construction errors when optimum performance is not a demand. The
driven element is an element that provides power from the transmitter, usually through a transmission
line. A parasitic element is an element that obtains itself by coupling with other elements in the array
due to the distance between adjacent elements between elements.
2.3. Helix antenna
The helix antenna is an antenna consisting of a wire in the form of a helix. Helical antennas can
operate in one of two main modes namely normal mode and axial mode [1]. Normal mode is that
which produces maximum radiation in the direction perpendicular to the helix axis, this can occur if
the helix diameter is smaller than the signal wavelength. Axial mode is that which has maximum
radiation in the direction along the helix axis, axial mode can be obtained if the helix circumference is
at its wavelength order.
3. Design and Experiment
3.1. Design Quarter wave omni directional antenna
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In the design of quarter wave omnidirectional antenna, the antenna design steps are described
below :
- Determine the work Frequency
- Calculate the dimensions of the antenna element
- Provide tools and materials
- Cutting material according to the dimensions of the design results
- Install antenna elements according to the antenna design
- Install connectors and connecting cables on the antenna
In designing these antennas, calculations will be made relating to the manufacture of antennas. If
an error occurs in the design, the antenna characteristics will not match what was expected. For this
reason, careful design and calculation are needed before making the antenna. The construction of the
antenna will be made as shown in Figure 2 below.
Figure 2. Construction of Quarter antenna wave omnidirectional
3.2. Design Yagi antenna
The first thing is to be able to realize the yagi antenna which is to determine the specifications of
the antenna working frequency and the material used for the yagi antenna. Calculate the size and make
the desired design to get maximum results. Then start assembling the antenna that has been calculated
mathematically.
The design of the antenna follows the Yagi Antenna Design Flowchart as below:
- Determine the frequency of work
- Calculate the size of the driver element, the reflector element, the directional element, the size of
the boom
- Antenna realization in accordance with specifications
- Antenna testing and measurement
Figure 3. Construction of the yagi antenna
3.3. Design Helix antenna
The steps for designing a helix antenna can be described as follows:
- Calculating Middle Frequency
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- Calculating Wavelength
- Calculating Helix Diameter
- Calculate Around Helix
- Calculating Helix Angle of Scale
- Calculating Helix Spaces
- Calculating the Length of a Helix Round
- Calculating Helix Shaft Length
- Calculating the Number of Helix Windings
- Calculating the Ground Plane Plate
Figure 4. Construction helix antenna
4. Antenna design results
Antenna design results can be shown in the figure 5 (a), 5(b), and 5(c).
a). Quarter wave omni
directional antenna b). Yagi antenna c). Helix antenna
Figure 5. Antenna design results
5. Measurement Results
5.1. Resonance Frequency
This resonance frequency is used to see the working frequency of the antenna that is designed, as
shown figure 6, 7, and 8.
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Figure 6. Resonance Frequency Quarter wave omni directional antenna
Figure 7. Resonance Frequency Yagi antenna
Figure 8. Resonance Frequency Helix antenna
Band Width (BW) is obtained from the equation (4)
Band Width Quarter wave omni directional antenna:
Band Width omni = 2405 MHz – 2396 MHz
Band Width omni = 9MHz
Band Width Yagi antena:
Band Width yagi = 2450 MHz – 2365 MHz
Band Width yagi = 85 MHz
Band Width Helix antena:
Band Width helix = 693 MHz – 688 MHz
Band Width helix = 5 MHz
5.2. Radiation Pattern
The antenna radiation pattern is a graphical statement that describes the radiation properties of an
antenna in a far field as a function of direction [2], as shown figure 9, 10 and 11.
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Figure 9. Resonance Frequency Quarter wave omni directional antenna
Figure 10. Resonance Frequency Yagi antenna
Figure 11. Resonance Frequency Helix antenna
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5.3. Antenna Gain
At 2.4 GHz frequency measurement, the received Quarter wave omni directional antenna power
level is -53 dBm. The received Yagi antenna power level is -44 dBm. The received Helix antenna
power level is -52 dBm. For the ½ Dipole antenna power as the comparator antenna, the gain power is
-51 dBm.
The measurement results can be calculated the antenna gain (P1) to the λ ½ dipole antenna (P2),
follow the equation (5).
Gain Quarter wave omni directional = -53 – (-51) = -2 dB = 0,14 dBi
Gain Yagi antenna = -44 – (- 51) = 7 dB = 9,14 dBi
Gain Helix antenna = -52 – (-51) = - 1 dB = 1,14 dBi
6. Conclusion
From the results of measurements made, conclusions are obtained: for yagi antennas has greater
bandwidth and gain compared to omni antennas and antennas, the radiation pattern of Quarter wave
omni directional antennas is omni directional, yagi antenna and helic antenna have uni directional
radiation patterns. In computer network applications depends on the user's needs in communication
whether broadcast communication or point to point.
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